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Abstract of JP2001319786 

PROBLEM TO BE SOLVED: To provide an 
inexpensive electric field luminescent light of high 
luminance and high insulation voltage in which a 
reflection insulating layer is unnecessary. 
SOLUTION: On a transparent electrode 1b of the 
ITO or the like which has been formed on a 
transparent film 1a, a luminous layer 2 where a 
phosphor formed by activating zinc sulfide by 
copper is dispersed in a resin. The weight ratio of 
phosphor to the resin is 2.5 to 4.5, and the film 
thickness of luminous layer is 40 to 50 &mu m. On 
the luminous layer 2, a rear face electrode 3 
consisting of metal powder, white filler, and resin is 
printed and formed, and an insulation protective 
layer 4 is printed and formed to make the electric 
field luminescent light. 



1 o 



_^ 

o o O O O O i o 



\ 




2a 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2001319786&F=0 



2006/06/15 



JP,2001-319786,A [CLAIMS] 



1/1 s<— v 



* NOTICES* . 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electroluminescence LGT characterized by for the weight ratios of the fluorescent substance to the resin of said 
luminous layer being 2.5-4.5, and the thickness of a luminous layer being 40-50 micrometers in the electroluminescence LGT with 
which the luminous layer was formed on the transparent electrode, and the rear-face electrode was formed on this luminous layer. 
[Claim 2] The electroluminescence LGT according to claim 1 characterized by said rear-face electrode consisting of a metal paste 
containing more than a kind of silver, nickel, and the aluminum. 

[Claim 3] The electroluminescence LGT which the weight ratios of the fluorescent substance to the resin of said luminous layer are 
2.5-4.5, and the thickness of a luminous layer is 40-50 micrometers in the electroluminescence LGT with which the luminous layer was 
formed on the transparent electrode, and the rear-face electrode was formed on this luminous layer, and is characterized by said rear- 
face electrode consisting of resin, metal powder, and a white insulation filler. 

[Claim 4] The electroluminescence LGT according to claim 3 characterized by the weight ratios of the white insulation filler to metal 
powder being 20-30 in said rear-face electrode. 

[Claim 5] The electroluminescence LGT according to claim 3 characterized by for said metal powder consisting more than of a kind of 
silver, nickel, and the aluminum, and a white insulation filler consisting more than of a kind of titanium oxide, barium titanate, and the 
zinc oxides. 

[Claim 6] The electroluminescence LGT which the weight ratios of the fluorescent substance to the resin of said luminous layer are 
2.5-4.5, and the thickness of a luminous layer is 40-50 micrometers in the electroluminescence LGT with which the luminous layer was 
formed on the transparent electrode, and the rear-face electrode was formed on this luminous layer, and is characterized by said rear- 
face electrode consisting of resin, metal powder, and a white conductivity filler. 

[Claim 7] The electroluminescence LGT according to claim 6 characterized by the weight ratios of the white conductivity filler to metal 
powder being 16-51 in said rear-face electrode. 

[Claim 8] The electroluminescence LGT according to claim 6 characterized by for said metal powder consisting more than of a kind of 
silver, nickel, and the aluminum, and consisting more than of a kind of the titanium oxide with which a white conductivity filler has 
conductivity, barium titanate, and the zinc oxides. 

[Claim 9] The electroluminescence LGT according to claim 8 with which said white conductivity filler is characterized by consisting 
more than of a kind of the titanium oxide covered with the conductive tin oxide and/or conductive indium oxide in the front face, 
barium titanate, and the zinc oxides. 

[Claim 10] Said zinc oxide is an electroluminescence LGT according to claim 8 characterized by being the zinc oxide which doped 
aluminum and was semi-conductor-ized. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable cheap electroluminescence LGT of high brightness especially for the back 

light of liquid crystal about an electroluminescence LGT. 

[0002] 

[Description of the Prior Art] Conventional common electroluminescence LGT 20 has the structure which carried out laminating 
printing of the luminous layer 12 which distributed the fluorescent substance to resin, the reflective insulating layer 13 which 
distributed barium titanate to resin, the rear-face electrode 14 which consists of carbon paste, and the insulating protective layer 15 
which consists of resin one by one on this transparent electrode 11b of the transparence electric conduction film 1 1 in which 
transparent electrode 11b was formed on bright film 11a, as shown in the sectional view of dj:awin&_8 . This kind of electroluminescence 
LGT has a thin shape and the description of being lightweight. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in conventional electroluminescence LGT 20, the operation effectiveness of the 
reflective insulating layer 13 formed in the rear-face side of a luminous layer 12 is improvement in brightness by the inter-electrode 
improvement in withstand voltage, and improvement in a reflection factor. In order to improve a reflection factor, the powder of the 
white of barium titanate etc. is used. However, since the electrical potential difference impressed to inter-electrode is distributed also 
to the reflective insulating layer 13, the electrical potential difference impressed so much to a luminous layer falls, and brightness loss 
produces it Moreover, by printing a reflective insulating layer, the count of a laminating increased and there was a problem of becoming 
cost quantity. 

[0004] Then, the purpose of this invention is offering the cheap thin electroluminescence LGT which does not form a reflective 
insulating layer, but has a reflex function while reducing cost by reducing the count of a laminating, and aimed at improvement in 
brightness. 
[0005] 

[Means for Solving the Problem] In the electroluminescence LGT with which the luminous layer was formed on the transparent 
electrode, and the rear-face electrode was formed on this luminous layer, the weight ratios of the fluorescent substance to the resin of 
said luminous layer are 2.5-4.5, and this invention is characterized by the thickness of a luminous layer being 40-50 micrometers. By 
this configuration, the luminous layer by which the fluorescent substance was laid underground into insulating resin is obtained. Since a 
fluorescent substance is covered with resin, the insulation of a luminous layer improves, and the electroluminescence LGT with which 
the three-tiered structure of a transparent electrode, a luminous layer, and a rear-face electrode also has pressure-proofing enough 
can be realized. For this reason, a reflective insulating layer can be excluded, cost can decrease and a cheap electroluminescence LGT 
can be offered. 

[0006] Moreover, by forming a rear-face electrode with the metal paste which consists more than of a kind of silver, nickel, and the 
aluminum in addition to said configuration, this invention serves as low resistance from conventional carbon paste, and can offer the 
electroluminescence LGT of high brightness. 

[0007] Moreover, in the electroluminescence LGT with which the luminous layer was formed on the transparent electrode, and the 
rear-face electrode was formed on this luminous layer, the weight ratios of the fluorescent substance to the resin of said luminous 
layer are 2.5-4.5, the thickness of a luminous layer is 40-50 micrometers, and this invention is characterized by said rear-face 
electrode consisting of resin, metal powder, and a white insulation filler. According to this configuration, the resistance of a rear-face 
electrode falls, and since the rate of a light reflex is high, the brightness at the time of IC inverter drive can be raised, and the cheap 
electroluminescence LGT of high brightness can be offered. 

[0008] Moreover, the electroluminescence LGT of this invention is characterized by the weight ratios of the white insulation filler to 
the metal powder in a rear-face electrode being 20-30. According to this configuration, the balance of the rate of a light reflex of a 
rear-face electrode and resistance loss becomes the optimal, and can offer the cheap electroluminescence LGT of high brightness. 
[0009] Moreover, the electroluminescence LGT of this invention is characterized by for the metal powder of a rear-face electrode 
consisting more than of a kind of silver, nickel, and the aluminum, and a white insulation filler consisting more than of a kind of titanium 
oxide, barium titanate, and the zinc oxides. By this concrete configuration, the cheap electroluminescence LGT of high brightness can 
be offered easily. 

[0010] Moreover, in the electroluminescence LGT with which the luminous layer was formed on the transparent electrode, and the 
rear-face electrode was formed on this luminous layer, the weight ratios of the fluorescent substance to the resin of said luminous 
layer are 2.5-4.5, the thickness of a luminous layer is 40-50 micrometers, and this invention is characterized by said rear — face 
electrode consisting of resin, metal powder, and a white conductivity filler. Since the resistance of a rear-face electrode falls rather 
than the case where a white insulation filler is used according to this configuration, the resistance loss at the time of IC inverter drive 
can decrease, and brightness can be raised further. 

[0011] Moreover, the electroluminescence LGT of this invention is characterized by the weight ratios of the white conductivity filler to 
the metal powder in a rear-face electrode being 16-51. By this configuration, the balance of the rate of a light reflex of a rear-face 



http://vmw4jpdl.ncipi.gojp/cgi-bin/tran_web„cgi - eije 



2006/06/15 



JP.2001-319786.A [DETAILED DESCRIPTION] 



2/3 ^— V 



electrdde and resistance loss becomes the optimal, and can offer the cheap electroluminescence LGT of high brightness. 
[0012] Moreover, it is characterized by for the metal powder in a rear-face electrode consisting more than of a kind of silver, nickel, 
and the aluminum, and the electroluminescence LGT of this invention consisting more than of a kind of the titanium oxide with which a 
white conductivity filler has conductivity, barium titanate, and the zinc oxides. By this concrete configuration, the cheap 
electroluminescence LGT of high brightness can be offered easily. 

[0013] Moreover, it is characterized by a white conductivity filler [ in / in the electroluminescence LGT of this invention / a rear-face 
electrode ] consisting more than of a kind of the titanium oxide covered with the conductive tin oxide and/or conductive indium oxide 
in the front face, barium titanate, and the zinc oxides. By this concrete configuration, the cheap electroluminescence LGT of high 
brightness can be offered easily. 

[0014] Moreover, it is characterized by being the zinc oxide with which the zinc oxide in a rear-face electrode doped aluminum, and the 
electroluminescence LGT of this invention was semi-conductor-ized. By this concrete configuration, the cheap electroluminescence 
LGT of high brightness can be offered easily. 
[0015] 

[Embodiment of the Invention] It explains referring to drawing about the gestalt of operation of the 1 st of the electroluminescence LGT 
of this invention. Electroluminescence LGT 10 of the gestalt of the 1st operation is having structure shown in the sectional view of 
drawing 1 . This electroluminescence LGT 10 is manufactured as follows. First on bright film 1a, fluorescent substance 2a which 
activated zinc sulfide with copper is screen-stenciled using the ink distributed to resin 2b for binders (for example, polyester system 
resin) on this transparent electrode 1b of the transparence electric conduction film 1 which vapor-deposited transparent electrode 1b, 
such as ITO, and a luminous layer 2 is formed. Printing formation of the rear-face electrode 3 which consists of carbon paste etc. on it 
is carried out Printing formation of the insulating protective layers 4, such as epoxy system resin and phenol system resin, is carried 
out on it. and electroluminescence LGT 10 is obtained. 

[0016] The description of the electroluminescence LGT of this invention is that fluorescent substance 2a is certainly laid underground 
into insulating resin 2b in a luminous layer 2, as shown in drawing 2 . Since fluorescent substance 2a is covered with resin 2b, its 
insulation is high. For this reason, a reflective insulating layer can be excluded. Even if it forms the direct rear-face electrode 3 on a 
luminous layer 2, withstand voltage does not run short In order to form the luminous layer of the gestalt shown in drawing 2 according 
to experiment examination of an artificer, it is necessary to make combination of the rate of a fluorescent substance and the thickness 
of a luminous layer to the resin of a luminous layer into the proper range. That is, the electroluminescence LGT which a fluorescent 
substance is laid underground into resin, and has sufficient withstand voltage, and secured practical use brightness can be obtained by 
[ of the fluorescent substance to the resin of a luminous layer ] being referred to comparatively (weight ratio) as 2.5-4.5, and setting 
thickness to 40-50 micrometers. 

[0017] Next, the experimental result used as the basis of said range is explained in detail with reference to drawing. Drawing 3 shows 
the rate of a fluorescent substance and the relation of withstand voltage to the resin at the time of making luminous layer thickness 
into a parameter. Drawing 3 shows that withstand voltage improves, so that the rate of a fluorescent substance is small, and, so that 
luminous layer thickness becomes large. In addition, withstand voltage is an electrical-potential-difference value when the alternating 
voltage of 60Hz is impressed to an electroluminescence LGT and dielectric breakdown arises. Since an electroluminescence LGT is 
usually driven with IC inverter whose output voltage is 40-60V, withstand voltage is required more than 75V. 

[0018] Next, drawing 4 shows the rate of a fluorescent substance and the relation of brightness to the resin at the time of making 
luminous layer thickness into a parameter. Drawing 4 shows the inclination for brightness to become high, so that thickness is small. 
However, if thickness becomes smaller than 40 micrometers of abbreviation, and a fluorescent substance rate increases, brightness will 
decrease rapidly. Two or more 2 cd/m is required as practical use brightness. In addition, input voltage 3.5V estimated brightness using 
IC inverter (inverter which connected the 150pF capacitor and the coil of 10mH to IC 4422made from SAIPEKKUSU A). 
[0019] As mentioned above, in order to obtain the electroluminescence LGT which are more than withstand voltage 75V and two or 
more brightness 2 cd/m, and was able to balance withstand voltage and brightness putting together the result shown in drawing 3 and 
drawing 4 , it is desirable to set the rate of a fluorescent substance to resin to 2.5-4.5, and to set luminous layer thickness to 40-50 
micrometers. 

[0020] In addition, with the gestalt of the 1st operation, although polyester system resin was used as a binder of a luminous layer, if 
resin, such as a phenol system of a heat-curing mold, a melamine system, an epoxy system, and a polyester system, is used, there is 
effectiveness which can control that the solvent of the paste for rear-face electrodes invades into a luminous layer at the time of 
rear-face electrode formation. Moreover, it is effective even if it uses what does not dissolve the resin of a luminous layer in the 
solvent of the paste for rear-face electrodes. 

[0021] Next, the gestalt of operation of the 2nd of the electroluminescence LGT of this invention is explained. The description is that 
improved the ingredient of the rear-face electrode of the electroluminescence LGT of the gestalt of the 1st operation, and it improved 
brightness sharply. With the electroluminescence LGT of the gestalt of the 1st operation, since black carbon paste is used for the 
rear-face electrode, luminescence of a fluorescent substance is absorbed and brightness becomes low. Moreover, there is also 
resistance loss by carbon paste. The paste which mixed in resin metal impalpable powder with the high reflection factor which replaces 
with carbon paste and has metallic luster (for example, silver dust, aluminium powder, nickel powder, etc.) is used for the rear-face 
electrode of the gestalt of the 2nd operation. Conductivity is secured with metal impalpable powder, conductivity is boiled markedly and 
is superior to carbon, the tin oxide, indium oxide, etc. According to this structure, the resistance and reflection factor of a rear-face 
electrode are improved sharply, and brightness can be raised. 

[0022] Drawing 5 is the rate of a fluorescent substance and the relation of brightness to the resin at the time of making a rear-face 
electrode material into a parameter. Luminous layer thickness is 40 micrometers. Since it is high and conductivity becomes [ surface 
electrical resistance ] small while a reflection factor improves by using a silver paste for a rear-face electrode, compared with carbon, 
brightness improves more than twice. The same result is obtained also when the paste which mixed aluminium powder, nickel powder, 
etc. in resin other than the silver paste is used. 

[0023] Next, the gestalt of operation of the 3rd of the electroluminescence LGT of this invention is explained. Rather than the gestalt 
of the 2nd operation, the gestalt of the 3rd operation raises a reflection factor further, and improves brightness. Although the structure 
of an electroluminescence LGT be the same configuration as the gestalt of the 1st operation , printing formation be carry out using the 
paste which mixed the white insulation filler ( for example , impalpable powder , such as titanium oxide , barium titanate . and a zinc 
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oxide / with metal powder with the high reflection factor which have the description in the presentation of a rear face electrode , and 
have metallic luster ( for example , silver dust . aluminium powder , nickel powder , etc. ) in resin . A reflection factor is further 
improved by this configuration, and brightness improves. Drawing 6 is an example and is the relation of the rate of titanium oxide 
powder and brightness (at the time of IC inverter drive) to the silver dust of a rear-face electrode. By carrying out optimum dose 
addition of the white insulation fillers, such as titanium oxide powder, at a silver paste, as shown in drawing 6 , a reflection factor 
improves and brightness improves. 20-30 (weight ratio) carry out suitable [ of the rate of titanium oxide powder to silver dust ]. If a 
white insulation filler is added in large quantities, the resistance of a rear-face electrode will increase, resistance loss increases, and 
the output voltage of IC inverter does not go up. but brightness falls rapidly. The same result is obtained, even if it replaces with 
titanium oxide and uses barium titanate and a zinc oxide. 

[0024] Next, the gestalt of operation of the 4th of the electroluminescence LGT of this invention is explained. Rather than the gestalt 
of the 3rd operation, the 4th operation gestalt improves conductivity and improves brightness further. Although the structure of an 
electroluminescence LGT is the same configuration as the gestalt of the 1st operation, the description uses for the rear-face 
electrode the paste which mixed with silver dust in resin the white conductivity filler (for example, impalpable powder, such as titanium 
oxide which gave conductivity, barium titanate, and a zinc oxide). Since a white filler has conductivity according to this structure and 
the resistance loss of a rear-face electrode decreases further, the effectiveness of IC inverter improves and brightness improves. 
Drawing 7 is an example and is the relation of the rate of conductive titanium oxide powder and brightness (at the time of IC inverter 
drive) to the silver dust of a rear-face electrode. The result at the time of mixing the insulating titanium oxide powder of drawing 6 for 
a comparison is also shown. Brightness improves further by adding white conductivity fillers, such as conductive titanium oxide powder, 
to a silver paste, as shown in drawing 7 . Since a white filler is conductivity and it is hard to increase resistance, the rate of a white 
filler can be increased from the 3rd example ( drawing 6 ). In drawing 7 , brightness higher than 7.2 cds of the maximum brightness 
abbreviation for drawin g 6 /and m2 is obtained in [ large ] 16-51 (weight ratio). The maximum brightness is obtained when a rate is 
abbreviation 40. Since resistance is larger than metal powder even if it is a white conductivity filler, if it adds in large quantities, the 
resistance of a rear-face electrode will increase, resistance loss increases, and the output voltage of IC inverter does not go up, but 
brightness falls rapidly. 

[0025] As a white conductivity filler, the thing in which transparence conductive layers, such as Sn02 and In 203, were formed on the 
front face of white impalpable powder, such as titanium oxide, barium titanate, and a zinc oxide, the thing which doped and semi- 
conductor-ized minute impurities during the crystal of white impalpable powder carry out suitable. For example, what covered the 
conductive layer which becomes the front face of the rutile mold TiC2 with a particle size of 0.03-0.3 micrometers from the Sb dope 
Sn02, and the things (Hakusui Tech, Inc., 23-K, etc.) which doped and n-type-semiconductor-ized aluminum+3 during ZnO crystals 
(Ishihara Sangyo Kaisha, Ltd., ET series, etc.) carry out suitable. 
[0026] 

[Effect of the Invention] According to this invention, since the fluorescent substance of a luminous layer, the ratio of resin, and 
luminous layer thickness were optimized, the insulation of a luminous layer improves. For this reason, a reflective insulating layer can 
be removed and the cheap electroluminescence LGT of the three-tiered structure of a transparent electrode, a luminous layer, and a 
rear—face electrode can be offered. 

[0027] Moreover, the reflection factor of light is high, and since the rear-face electrode was formed using the ingredient with low 
resistance, the cheap electroluminescence LGT of the three-tiered structure which raised brightness by IC inverter drive can be 
offered. 



[Translation done.] 



http://vsww4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_elje 



2006/06/15 



JP,2001-319786,A [TECHNICAL FIELD] 



1/1 ^— v 



* NOTICES * « 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the suitable cheap electroluminescence LGT of high brightness especially for the back 
light of liquid crystal about an electroluminescence LGT. 
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PRIOR ART 



[Description of the Prior Art] Conventional common electroluminescence LGT 20 has the structure which carried out laminating 
printing of the luminous layer 12 which distributed the fluorescent substance to resin, the reflective insulating layer 13 which 
distributed barium titanate to resin, the rear-face electrode 14 which consists of carbon paste, and the insulating protective layer 15 
which consists of resin one by one on this transparent electrode 11b of the transparence electric conduction film 11 in which 
transparent electrode 11b was formed on bright film 11a, as shown in the sectional view of drawing 8 . This kind of electroluminescence 
LGT has a thin shape and the description of being lightweight. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, since the fluorescent substance of a luminous layer, the ratio of resin, and 
luminous layer thickness were optimized, the insulation of a luminous layer improves. For this reason, a reflective insulating layer can 
be removed and the cheap electroluminescence LGT of the three-tiered structure of a transparent electrode, a luminous layer, and a 
rear-face electrode can be offered. 

[0027] Moreover, the reflection factor of light is high, and since the rear-face electrode was formed using the ingredient with low 
resistance, the cheap electroluminescence LGT of the three-tiered structure which raised brightness by IC inverter drive can be 
offered. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/06/15 



JP,2001-319786,A [TECHNICAL PROBLEM] 



1/1 *<— 2/ 



* NOTfCES * ' 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, in conventional electroluminescence LGT 20, the operation effectiveness of the 
reflective insulating layer 13 formed in the rear-face side of a luminous layer 12 is improvement in brightness by the inter-electrode 
improvement in withstand voltage, and improvement in a reflection factor. In order to improve a reflection factor, the powder of the 
white of barium titanate etc. is used. However, since the electrical potential difference impressed to inter-electrode is distributed also 
to the reflective insulating layer 13, the electrical potential difference impressed so much to a luminous layer falls, and brightness loss 
produces it Moreover, by printing a reflective insulating layer, the count of a laminating increased and there was a problem of becoming 
cost quantity. 

[0004] Then, the purpose of this invention is offering the cheap thin electroluminescence LGT which does not form a reflective 
insulating layer, but has a reflex function while reducing cost by reducing the count of a laminating, and aimed at improvement in 
brightness. 
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MEANS 



[Means for Solving the Problem] In the electroluminescence LGT with which the luminous layer was formed on the transparent 
electrode, and the rear-face electrode was formed on this luminous layer, the weight ratios of the fluorescent substance to the resin of 
said luminous layer are 2.5-4.5, and this invention is characterized by the thickness of a luminous layer being 40-50 micrometers. By 
this configuration, the luminous layer by which the fluorescent substance was laid underground into insulating resin is obtained. Since a 
fluorescent substance is covered with resin, the insulation of a luminous layer improves, and the electroluminescence LGT with which 
the three-tiered structure of a transparent electrode, a luminous layer, and a rear-face electrode also has pressure-proofing enough 
can be realized. For this reason, a reflective insulating layer can be excluded, cost can decrease and a cheap electroluminescence LGT 
can be offered. 

[0006] Moreover, by forming a rear-face electrode with the metal paste which consists more than of a kind of silver, nickel, and the 
aluminum in addition to said configuration, this invention serves as low resistance from conventional carbon paste, and can offer the 
electroluminescence LGT of high brightness. 

[0007] Moreover, in the electroluminescence LGT with which the luminous layer was formed on the transparent electrode, and the 
rear-face electrode was formed on this luminous layer, the weight ratios of the fluorescent substance to the resin of said luminous 
layer are 2.5-4.5, the thickness of a luminous layer is 40-50 micrometers, and this invention is characterized by said rear-face 
electrode consisting of resin, metal powder, and a white insulation filler. According to this configuration, the resistance of a rear-face 
electrode falls, and since the rate of a light reflex is high, the brightness at the time of IC inverter drive can be raised, and the cheap 
electroluminescence LGT of high brightness can be offered. 

[0008] Moreover, the electroluminescence LGT of this invention is characterized by the weight ratios of the white insulation filler to 
the metal powder in a rear—face electrode being 20-30. According to this configuration, the balance of the rate of a light reflex of a 
rear-face electrode and resistance loss becomes the optimal, and can offer the cheap electroluminescence LGT of high brightness. 
[0009] Moreover, the electroluminescence LGT of this invention is characterized by for the metal powder of a rear-face electrode 
consisting more than of a kind of silver, nickel, and the aluminum, and a white insulation filler consisting more than of a kind of titanium 
oxide, barium titanate, and the zinc oxides. By this concrete configuration, the cheap electroluminescence LGT of high brightness can 
be offered easily. 

[0010] Moreover, in the electroluminescence LGT with which the luminous layer was formed on the transparent electrode, and the 
rear-face electrode was formed on this luminous layer, the weight ratios of the fluorescent substance to the resin of said luminous 
layer are 2.5-4.5, the thickness of a luminous layer is 40-50 micrometers, and this invention is characterized by said rear-face 
electrode consisting of resin, metal powder, and a white conductivity filler. Since the resistance of a rear-face electrode falls rather 
than the case where a white insulation filler is used according to this configuration, the resistance loss at the time of IC inverter drive 
can decrease, and brightness can be raised further. 

[0011] Moreover, the electroluminescence LGT of this invention is characterized by the weight ratios of the white conductivity filler to 
the metal powder in a rear-face electrode being 1 6-51 . By this configuration, the balance of the rate of a light reflex of a rear-face 
electrode and resistance loss becomes the optimal, and can offer the cheap electroluminescence LGT of high brightness. 
[0012] Moreover, it is characterized by for the metal powder in a rear-face electrode consisting more than of a kind of silver, nickel, 
and the aluminum, and the electroluminescence LGT of this invention consisting more than of a kind of the titanium oxide with which a 
white conductivity filler has conductivity, barium titanate, and the zinc oxides. By this concrete configuration, the cheap 
electroluminescence LGT of high brightness can be offered easily. 

[0013] Moreover, it is characterized by a white conductivity filler [ in / in the electroluminescence LGT of this invention / a rear-face 
electrode ] consisting more than of a kind of the titanium oxide covered with the conductive tin oxide and/or conductive indium oxide 
in the front face, barium titanate, and the zinc oxides. By this concrete configuration, the cheap electroluminescence LGT of high 
brightness can be offered easily. 

[0014] Moreover, it is characterized by being the zinc oxide with which the zinc oxide in a rear-face electrode doped aluminum, and the 
electroluminescence LGT of this invention was semi-conductor—ized. By this concrete configuration, the cheap electroluminescence 
LGT of high brightness can be offered easily. 
[0015] 

[Embodiment of the Invention] It explains referring to drawing about the gestalt of operation of the 1st of the electroluminescence LGT 
of this invention. Electroluminescence LGT 10 of the gestalt of the 1st operation is having structure shown in the sectional view of 
drawing 1 . This electroluminescence LGT 10 is manufactured as follows. First on bright film 1a, fluorescent substance 2a which 
activated zinc sulfide with copper is screen-stenciled using the ink distributed to resin 2b for binders (for example, polyester system 
resin) on this transparent electrode 1b of the transparence electric conduction film 1 which vapor-deposited transparent electrode 1b, 
such as ITO, and a luminous layer 2 is formed. Printing formation of the rear-face electrode 3 which consists of carbon paste etc. on it 
is carried out Printing formation of the insulating protective layers 4, such as epoxy system resin and phenol system resin, is carried 
out on it, and electroluminescence LGT 10 is obtain 

[0016] The description of the electroluminescence LGT of this invention is that fluorescent substance 2a is certainly laid underground 
into insulating resin 2b in a luminous layer 2, as shown in drawing 2 . Since fluorescent substance 2a is covered with resin 2b, its 
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insulation is high. For this reason, a reflective insulating layer can be excluded. Even if it forms the direct rear-face electrode 3 on a 
luminous layer 2, withstand voltage does not run short In order to form the luminous layer of the gestalt shown in drawing 2 according 
to experiment examination of an artificer, it is necessary to make combination of the rate of a fluorescent substance and the thickness 
of a luminous layer to the resin of a luminous layer into the proper range. That is, the electroluminescence LGT which a fluorescent 
substance is laid underground into resin, and has sufficient withstand voltage, and secured practical use brightness can be obtained by 
[ of the fluorescent substance to the resin of a luminous layer ] being referred to comparatively (weight ratio) as 2.5-4.5, and setting 
thickness to 40-50 micrometers. 

[0017] Next, the experimental result used as the basis of said range is explained in detail with reference to drawing. Drawing 3 shows 
the rate of a fluorescent substance and the relation of withstand voltage to the resin at the time of making luminous layer thickness 
into a parameter. Drawing 3 shows that withstand voltage improves, so that the rate of a fluorescent substance is small, and, so that 
luminous layer thickness becomes large. In addition, withstand voltage is an electrical-potential-difference value when the alternating 
voltage of 60Hz is impressed to an electroluminescence LGT and dielectric breakdown arises. Since an electroluminescence LGT is 
usually driven with IC inverter whose output voltage is 40-60V, withstand voltage is required more than 75V. 

[0018] Next, drawing 4 shows the rate of a fluorescent substance and the relation of brightness to the resin at the time of making 
luminous layer thickness into a parameter. Drawing 4 shows the inclination for brightness to become high, so that thickness is small. 
However, if thickness becomes smaller than 40 micrometers of abbreviation, and a fluorescent substance rate increases, brightness will 
decrease rapidly. Two or more 2 cd/m is required as practical use brightness. In addition, input voltage 3.5V estimated brightness using 
IC inverter (inverter which connected the 150pF capacitor and the coil of 10mH to IC 4422made from SAIPEKKUSU A). 
[0019] As mentioned above, in order to obtain the electroluminescence LGT which are more than withstand voltage 75V and two or 
more brightness 2 cd/m, and was able to balance withstand voltage and brightness putting together the result shown in drawing 3 anc j 
drawing 4 , it is desirable to set the rate of a fluorescent substance to resin to 2.5-4.5. and to set luminous layer thickness to 40-50 
micrometers. 

[0020] In addition, with the gestalt of the 1st operation, although polyester system resin was used as a binder of a luminous layer, if 
resin, such as a phenol system of a heat-curing mold, a melamine system, an epoxy system, and a polyester system, is used, there is 
effectiveness which can control that the solvent of the paste for rear-face electrodes invades into a luminous layer at the time of 
rear-face electrode formation. Moreover, it is effective even if it uses what does not dissolve the resin of a luminous layer in the 
solvent of the paste for rear-face electrodes. 

[0021] Next, the gestalt of operation of the 2nd of the electroluminescence LGT of this invention is explained. The description is that 
improved the ingredient of the rear-face electrode of the electroluminescence LGT of the gestalt of the 1st operation, and it improved 
brightness sharply. With the electroluminescence LGT of the gestalt of the 1st operation, since black carbon paste is used for the 
rear-face electrode, luminescence of a fluorescent substance is absorbed and brightness becomes low. Moreover, there is also 
resistance loss by carbon paste. The paste which mixed in resin metal impalpable powder with the high reflection factor which replaces 
with carbon paste and has metallic luster (for example, silver dust, aluminium powder, nickel powder, etc.) is used for the rear-face 
electrode of the gestalt of the 2nd operation. Conductivity is secured with metal impalpable powder, conductivity is boiled markedly and 
is superior to carbon, the tin oxide, indium oxide, etc. According to this structure, the resistance and reflection factor of a rear-face 
electrode are improved sharply, and brightness can be raised. 

[0022] Drawing 5 is the rate of a fluorescent substance and the relation of brightness to the resin at the time of making a rear-face 
electrode material into a parameter. Luminous layer thickness is 40 micrometers. Since it is high and conductivity becomes [ surface 
electrical resistance ] small while a reflection factor improves by using a silver paste for a rear-face electrode, compared with carbon, 
brightness improves more than twice. The same result is obtained also when the paste which mixed aluminium powder, nickel powder, 
etc. in resin other than the silver paste is used. 

[0023] Next, the gestalt of operation of the 3rd of the electroluminescence LGT of this invention is explained. Rather than the gestalt 
of the 2nd operation, the gestalt of the 3rd operation raises a reflection factor further, and improves brightness. Although the structure 
of an electroluminescence LGT be the same configuration as the gestalt of the 1st operation , printing formation be carry out using the 
paste which mixed the white insulation filler ( for example , impalpable powder , such as titanium oxide , barium titanate , and a zinc 
oxide ) with metal powder with the high reflection factor which have the description in the presentation of a rear face electrode , and 
have metallic luster ( for example , silver dust , aluminium powder , nickel powder , etc. ) in resin . A reflection factor is further 
improved by this configuration, and brightness improves. Drawing 6 is an example and is the relation of the rate of titanium oxide 
powder and brightness (at the time of IC inverter drive) to the silver dust of a rear-face electrode. By carrying out optimum dose 
addition of the white insulation fillers, such as titanium oxide powder, at a silver paste, as shown in drawing 6 , a reflection factor 
improves and brightness improves. 20-30 (weight ratio) carry out suitable [ of the rate of titanium oxide powder to silver dust ]. If a 
white insulation filler is added in large quantities, the resistance of a rear-face electrode will increase, resistance loss increases, and 
the output voltage of IC inverter does not go up, but brightness falls rapidly. The same result is obtained, even if it replaces with 
titanium oxide and uses barium titanate and a zinc oxide. 

[0024] Next, the gestalt of operation of the 4th of the electroluminescence LGT of this invention is explained. Rather than the gestalt 
of the 3rd operation, the 4th operation gestalt improves conductivity and improves brightness further. Although the structure of an 
electroluminescence LGT is the same configuration as the gestalt of the 1st operation, the description uses for the rear-face 
electrode the paste which mixed with silver dust in resin the white conductivity filler (for example, impalpable powder, such as titanium 
oxide which gave conductivity, barium titanate, and a zinc oxide). Since a white filler has conductivity according to this structure and 
the resistance loss of a rear-face electrode decreases further, the effectiveness of IC inverter improves and brightness improves. 
Drawing 7 is an example and is the relation of the rate of conductive titanium oxide powder and brightness (at the time of IC inverter 
drive) to the silver dust of a rear-face electrode. The result at the time of mixing the insulating titanium oxide powder of drawing 6 for 
a comparison is also shown. Brightness improves further by adding white conductivity fillers, such as conductive titanium oxide powder, 
to a silver paste, as shown in drawing 7 . Since a white filler is conductivity and it is hard to increase resistance, the rate of a white 
filler can be increased from the 3rd example ( drawing 6 ). In drawing 7 , brightness higher than 7.2 cds of the maximum brightness 
abbreviation for drawing 6 /and m2 is obtained in [ large ] 1 6-51 (weight ratio). The maximum brightness is obtained when a rate is 
abbreviation 40. Since resistance is larger than metal powder even if it is a white conductivity filler, if it adds in large quantities, the 
resistance of a rear-face electrode will increase, resistance loss increases, and the output voltage of IC inverter does not go up, but 
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brightness* falls Vapidly. 

[0025] As a white conductivity filler, the thing in which transparence conductive layers, such as Sn02 and In 203, were formed on the 
front face of white impalpable powder, such as titanium oxide, barium titanate, and a zinc oxide, the thing which doped and semi- 
conductor-ized minute impurities during the crystal of white impalpable powder carry out suitable. For example, what covered the 
conductive layer which becomes the front face of the rutile mold Ti02 with a particle size of 0.03-0.3 micrometers from the Sb dope 
Sn02, and the things (Hakusui Tech, Inc., 23-K, etc.) which doped and n-type-semiconductor-ized aluminum+3 during ZnO crystals 
(Ishihara Sangyo Kaisha, Ltd., ET series, etc.) carry out suitable. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the electroluminescence LGT of the gestalt of operation of the 1st of this invention 

[Drawing 2] The important section expanded sectional view of the luminous layer in the electroluminescence LGT of the gestalt of 

operation of the 1st of this invention 

[Drawing 3] Drawing showing the rate of a fluorescent substance and the relation of withstand voltage to the resin at the time of 
making luminous layer thickness into a parameter in the electroluminescence LGT of the gestalt of operation of the 1st of this 
invention 

[Drawing 4] Drawing showing the rate of a fluorescent substance and the relation of brightness to the resin at the time of making 
luminous layer thickness into a parameter in the electroluminescence LGT of the gestalt of operation of the 1st of this invention 
EDrawmjgJSl Drawing showing the rate of a fluorescent substance and the relation of brightness to the resin at the time of making a 
rear-face electrode material into a parameter in the electroluminescence LGT of the gestalt of operation of the 2nd of this invention 
[Drawing 6] Drawing showing the rate of titanium oxide and the relation of brightness to the silver dust of a rear-face electrode in the 
electroluminescence LGT of the gestalt of operation of the 3rd of this invention 

[Drawing 7] Drawing showing the rate of conductive titanium oxide and the relation of brightness to the silver dust of a rear-face 
electrode in the electroluminescence LGT of the gestalt of operation of the 4th of this invention 
[Drawing 8] The sectional view of the conventional electroluminescence LGT 
[Description of Notations] 

1 Transparence Electric Conduction Film 
1a Bright film 

1b Transparent electrode 

2 Luminous Layer 

2a Fluorescent substance 
2b Resin (binder) 

3 Rear-Face Electrode 

4 Insulating Protective Layer 
10 Electroluminescence LGT 
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